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What is claimed^ 

^/f!^ A system of converting wa ^te p lastics into hydrocarbon oil comprising: 

(1) (£ther^ into which solid waste plastics are fed and in 
which said waste plastics are cracked at a^eig^erature in a range of 
270-800X to obtain\ a thermal cracking jre^ultarft of partly gaseous 
hydrocarbons and parrlv a mixture of liquid hydrocarbons and residues; 

(2) a catalytic cracking portion coupled to receive said gaseous 
hydrocarbons, in which t\ie gaseous hydrocarbons are cracked with an 
acidic catalyst; 

(3) a cooling portion in whichlthe gaseous hydrocarbons after the catalytic 
cracking are substantially converted into liquid hydrocarbons of smaller 
m^olecules, and remaining non-convertible gaseous hydrocarbon 
substances are transported back to compensate the heating of the 
thermal cracking reactor; anc 



(4) (a^con^^ being 
connected to receive the liquncl hydrocarbons and residues from said 
thermal cracking reactor, such that the liquid hydrocarbons are 
'gradu^jyland/tully thermally cracked into gaseous, hydrocarbons wH 
^p^ssing " thro^Kthe thermal cracking and residual 

discharging porti on, while the dry\ residues from the previous thermal 
cracRifTg-and^ ^vn^^^ 

are discharged at a residual discharae outlet of the continuous thermal 
cracking and residual discharging portion. 



25 2. The system of claim 1, further comprising a hydrochloride removal portion 
connected before the catalytic cracking portion to receive the gaseous 
hydrocarbons, respectively, from the thermal cracking reactor and from the 
continuous thermal cracking and residual discnarging portion, in which the 
gaseous hydrocarbons are subjec^to reaction! with an alkaline qietath^tfc 

30 substance^t a high temperature such that the resulting gaseous hydrocarbons 



miorine free; said catalytic cracking reactor being connected to said 



hydrochloride removal portion to receive tf\e chlorine-free gaseous 



hydrocarbons and having said gaseous hydrocarbons subject to catalytic 



cracking with said acid catalyst. 
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3. The system of claim 1, further comprising a pressurized activating reaction 
portion pravided to receive sjaid liquid hydrocarbons from the cooling portion to 
solidify /few^arnount-.of-sulfur,\nitrogen, phosphorus contained in said liquid 



hydrocarbons so as to obtain purified hydrocarbon oils. 



4. The system of claim 1, wherein saitl continuous thermal cracking and residual 



discharging portion comprises a plurality sets of^^^ctiag^tubes parallel 
arranged with one another, in which screw conveyors are provided, each screw 
conveyer rotating in an opposite direction with the rotation of adjacent screw 
conveyors such that the mixture of liqiijd hydrocarbons and residues is pushed 
continuously forward from the beginning of the tubes to the end of the tubes, 
while the liquid hydrocarbons are flilly gasified, and the residues are 
discharged from a residual discharging outlet. 



5. The system of claim 2, wherein said hydrochloride removal action is carried out 
at a temperature of 270-800X, chloride ionbeing replaced from hydrochlorides 
contained in said gaseous hydrocarbons and the resulting chlorine gas being 
expelled out of the hydrochloride removal poriion. 

6. The system of claim 1, wherein said cooling portion comprises three stages, 
through which most of the catalytically cracl<Jed gaseous hydrocarbons are 
converted into liquid hydrocarbons, while certain gaseous hydrocarbons that 
are non-convertible at room temperature anffl pressure are colleted and 
transported back to compensate the heating capacity of the thermal cracking. 



. A system of converting waste plastics into hydrocarbon oil comprising: 

(1) a thermal cracking reactor, into which solid Waste plastics are fed and in 
which said waste plastics are cracked at a^temper^iture in a range of 
270-800°C to obtain a thermal cracking Jesultant of partly gaseous 
hydrocarbons and partly a mixture of liquid hydrocarbons and residues; 

(2) a catalytic cracking reactor being connected to receive the gaseous 
hydrocarbons and having said gaseous \ hydrocarbons subject to 
catalytic cracking with an acid catalyst; 
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portion iri which the gaseous hydr^^rt 



(3) a cooffig portion iri which the gaseous hydrouarbons after the catalytic 
cracking are substantially converted into liquid hydrocarbons of smaller 
molecules and rei\iaining non-convertible gaseous hydrocarbon 
substances; 

(4) a continuous thermal dracking and residual discharging portion being 
connected to receive the mixture of liquid hydrocarbons and residues 
from the thermal crackingVeactor, in which the liquid hydrocarbons are 
gradually and fully crackeoV into gaseous hydrocarbons when passing 
through the continuous thernfial cracking and residual discharge portion, 
while the dry residues from \he previous thermal cracking and new 
residues generated from the further thermal cracking are discharged at 
a residual discharge outlet of \the continuous thermal cracking and 
residual discharge portion; and 

(5) a hydrochloride removal portioh being connected to receive the 
gaseous hydrocarbons, respectively, from the thermal cracking reactor 
and from the continuous therma\ cracking and residue discharging 
portion. 

8. The system of claim 7, wherein a pressurized activation reaction portion is 
provided to receive the liquid hydrocarbons vrom the cooling portion to solidify 

---iew— amount of sulfur, nitrogen, phosphorus contained in the liquid 
hydrocarbons so as to obtain purified hydrocarbon oils. 

9. The system of claim 7, wherein the thermal cracking and residual discharging 
portion comprises a plurality of continuous reacting tubes of parallel 
arrangement, and screw-propelling conveyorsi mounted inside the tubes, 
wherein the mixture of the liquid hydrocarbons amd residues is pushed forward 
by said screw conveyors, and passes through the reacting tubes, while the 
mixture is maintained at a high temperature sufficient to enable complete 
gasification of the liquid hydrocarbons. 

10. The system of claim 7, wherein, in said hydrochloride removal portion, the 
thermal cracking^nesultants^is in reaction with alkaline substances to replace 
the chlorine from the hydrochloride contained in the\thermal cracking resultants 
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purified^aseous hydrocarbons, anc^^ 



so as to obtaffpurified gaseous hydrocarbons, andine hydrochloride removal 
reaction is carried out at a high temperature in a range of 270-800X. 

11. The system of claim 7, wherein the cooling portion comprises three stages of 
cooling, whereby the catalytically cracked gaseous hydrocarbons are 
substantially converted intd gaseous hydrocarbons of smaller molecules of 
eight to twenty carbon atoms 

12. The system of claim 11, wheVein said gaseous hydrocarbons become liquid 
hydrocarbons through said three cooling stages, and few gaseous hydrocarbon 
substances that are non-convertible at room temperature and pressure are led 
back to the thermal cracking realptor to compensate the heating supply for the 
thermal cracking reaction. 

A method of converting waste plastics into hydrocarbon oil comprising the 
following steps of: 

(1 ) feeding solid waste plastics in^o a thermal cracking reactor; 

(2) subjecting said solid waste plastics to thermal cracking at a temperature 
in a range of 270-800''C to obtain a thermal cracking resultant of partly 
gaseous hydrocarbons and partjy a mixture of liquid hydrocarbons and 
residues; 

(3) passing said gaseous hydrocarbdns into a catalytic cracking reactor for 
catalytic cracking with an acid catalyst; 

(4) sending said catalytically cracked gaseous hydrocarbons into a cooling 
portion to obtain liquid hydrocarbons of smaller molecules; and 

(5) said mixture of liquid hydrocarbons and residues from the thermal 
cracking portiopJ^eing^sent into a\ continuous thermal cracking and 
residual d ' ^^^ ^ "^9 ' ng ^j>^i^n , in which the liquid hydrocarbons are 
gradually^aiully cracked into gaseous hydrocarbons when passing 
through the continuous thermal cracking and residual discharge portion, 
while the dry residues from the previous thermal cracking and new 
residues generated from the further thermal cracking are discharged at 
a residual discharging outlet of the cof^tinuous thermal cracking and 
residual discharge portion. 
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14. The method of claim 13, wherein said gaseous hydrocarbons from the thermal 
cracking reactor and(^thr"co^ cracking and residual discharging 

portion are sent to a hydroiShloride removal portion for removing hydrochloride 
from said gaseous hydrocarbon^ to obtain chlorine free gaseous hydrocarbons 
before said catalytic cracking. 



15. The method of claim 13, whereim said liquid hydrocarbons obtained from the 
cooling portion are passed into a pressurized activation reaction portion in 
which few amount of sulfur, nitrtogen, phosphorus contained in the liquid 
hydrocarbons are solidified so as to obtain purified hydrocarbon oils. 

16. The method of claim 13, wherein! said continuous thermal cracking in saTd 
continuous thermal cracking and resi|dual discharging portion is carried out at a 
temperature range of 270-800°C. 

17. The method of claim 14, wherein ^aid hydrochloride removal reaction is 
carried out in presence of alkaline me\athetic substances at a temperature of 
270-800°C. 

18. The method of claim 13, wherein said cioling is a three-stage cooling, through 
which most of the gaseous hydrocarbons are turned into liquid hydrocarbons, 
and fevv^ amount of gaseous substances that are not convertible at room 
temperature and pressure are l^d back! to the thermal cracking reactor to 
generate additional heating for the thermal cracking. 



19. The method of claim 15, further comprising a step of separation of 
hydrocarbon oils from the pressured activation reactor to obtain further purified 
hydrocarbon oils by means of a centrifuge. 

^6. A method of converting waste plastics intc\ hydrocarbon oil comprising the 
following steps of: 

(1 ) feeding solid waste plastics into a thermal cracking reactor; 

(2) subjecting said solid waste plastics to thermal cracking at a temperature 
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in a rWge of 270-800°C to obtain a thermal cracking resultant of partly 
gaseous hydrocarbons and partly a mixture of liquid hydrocarbons and 
residues; \ 

(3) passing said gaseouB hydrocarbons Into a catalytic cracking reactor for 
catalytic cracking witn an acid catalyst; 

(4) sending said catalytically cracked gaseous hydrocarbons into a cooling 
portion to obtain liquid hydrocarbons of smaller molecules; 

(5) passing said mixture of liquid hydrocarbons and residues into a 
continuous thermal cracking and residual discharging portion, in which 
the liquid hydrocarbons are graduall^^nd fully cracked^into gaseous 
hydrocarbons when passing through the"'"coriIinuous Thermal cracking 
and residual discharging portion, while the dry residues from the 
previous thermal cracking alrid new residues generated from Ihe fuilher 
thermal cracking are dischairaed at a residual discharging outlet of the 
continuous thermal cracking and residual discharge portion; and 

(6) sending said gaseous hydrocarbons from the thermal cracking reactor 
and from the continuous thermal cracking and residual discharging 
portion to a hydrochloride removal portion for removing hydrochloride 
from said gaseous hydrocarbons to obtain chlorine free gaseous 
hydrocarbons before said catalyfflc cracking. 

21. The method of claim 20, further comprising a step of passing said liquid 
hydrocarbons from said cooling stage into a pressurized activation reaction 
portion to have few amount of sulfur, nitrogen, phosphorus contained in the 
liquid hydrocarbons solidified so as to obtam purified hydrocarbon oils. 

22. The method of claim 20, wherein said continuous thermal cracking is carried 



out in a plurality of continuous reacting tubes'^^of predetermined length parallel 
arranged at a temperature range of 270-800TC. 

23. The method of claim 20, wherein said hydrochloride removal reaction is 
carried out in presence of alkaline metathetic substances at a temperature 
range of 270-800X. \ 
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24. The meth^r of claim 20, x wherein said catalyffcally cracked gaseous 
hydrocarbons are passed through three stages of cooling, such that most of the 
gaseous hydrocarbons are converted into liquid hydrocarbons of smaller 
molecules, while certain gaseouslhydrocarbons that are not convertible at room 
temperature and pressure areUedU^aek-^t^ compensate the heating capacity of 
thermal cracking. 



25. The method of claim 21, wherein ti\ie liquid hydrocarbon oils is subject to a 
separation process by means of a centrifuge. 
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